A twenty-year-old womanwith anorexia nervosa (body mass index=l l) suffered from severe liver dysfunction (aspartate aminotransferase 5,000 IU//, alanine aminotransferase 3,980 IU//, prothrombin time 32%), hypoglycemia (serum glucose 27 mg/dl), and pancreatic dysfunction (amylase 820 IU//, lipase 558 IU//). She fell into a depressive state with irritability, which was not improved by intravenous glucose. Despite treatment with plasmapheresis for the liver dysfuncttion, she subsequently developed pulmonary edema, acute renal failure, gastrointestinal bleeding, and disseminated intravascular coagulation. Hemodialysis, mechanical ventilation and drug therapy including prednisolone, prostaglandin E19 and branched-chain amino acid, improved her critical condition. In this case, malnutrition mayhave been the cause for the liver dysfunction and subsequent complications. (Internal Medicine 38: 575-579, 1999) 
Introduction
Anorexia nervosa is an eating disorder, affecting young womenwith a distorted body image and a desire to be slim. Forty percent of the cases of anorexia nervosa have been reported to be complicated by liver dysfunction (1) . However, the liver dysfunction is usually mild and improves easily when body weight is normalized (1) . Here we report a case of anorexia nervosa complicated by marked liver dysfunction, hypoglycemia, pulmonary edema, acute renal failure, gastrointestinal bleeding, and disseminated intravascular coagulation (DIC). The pathogenesis of liver dysfunction from malnutrition may need further investigation (2) , but physicians should be awarethat patients with anorexia nervosa are susceptible to such critical conditions.
Case Report
A twenty-year-old womanstarted a strict diet (500 kcal/day) in April 1996, because she thought she was obese, and her appearance was miserable. She had lost 20 kg of body weight in six months, from 52 kg to 32 kg, and her body mass index decreased to 12. 1. She visited a psychiatric clinic at our hospital in November 1996 for amenorrhea, and was diagnosed with anorexia nervosa. At that time, lanugo hair growth, bradycardia, and mild liver dysfunction (aspartate aminotransferase (AST), 3 1IU/Z; alanine aminotransferase (ALT), 39 IU//) were seen. Psychotherapy was started, but her body weight continued to decrease to 30 kg and the liver function deteriorated (AST 111 IU//, ALT 172 IU//). She was admitted for further psychiatric therapy on the January 21, 1997. Against her psychiatrist's advice, she continued the strict diet and refused any intravenous nutrition, and her body weight subsequently decreased to 27 kg (body mass index, ll). She took one tablet of brotizolam for three doses after admission, which she had previously tolerated without any severe side effects. She was afebrile and she did not complain of rash or arthralgia, but she did report lethargy and light headedness. Therefore she was transferred to the department of internal medicine on the 7th hospital day. Her blood pressure was 100/ 60 mmHg, and her pulse was regular with rate of 60/min. She was not icteric, and her liver and spleen were not palpable. The laboratory values showed the following abnormal results: white blood cell count 19,800/mm3 (differential; neutrophil 61%, basophil 1%, monocyte 5%, lymphocyte 33%), platelet count 62,000/mm3, plasma glucose 27 mg/dl, AST (Table 2) . Neither the number of eosinophils nor the level of immunogloblin E were increased. Drug stimulating lymphocyte test for brotizolam was negative. Serum AST and ALT levels decreased gradually after plasmapheresis. Later the total bilirubin level inceased to a maximumof 7.0 mg/dl on the 10th hospital day and the ammonia level increased up to 1 33 mg/dl during the clinical course.
But she began to complain of oliguria and dyspnea on the 14th hospital day, when she developed bilateral pleural effusions ( Fig. 1 ) and ascites, with a transdative pattern. Her electrocardiogram showed sinus tachycardia, occasional premature atrial contractions, and non-specific ST-T changes. Her urine output did not increase even when treated with intravenous diuretics. Her serum creatinine increased (from 0.44 mg/dl to L6 mg/dl), and arterial blood gas analysis revealed hypoxia These studies were performed on two weeksinterval. According to hepatitis viruses, the studies were performed on admission, two weeks later, 4 weeks later, and 5 months later. After her PaO2 was normalized with mechanical ventilation, her systemic condition gradually improved. Hemodialysis was discontinued on the 20th hospital day, and she was transferred back to the psychiatric department.
Discussion
Wepresented a case of anorexia nervosa with severe liver dysfunction. About 40%of the patients with anorexia nervosa have been reported to present with liver dysfunction (1) . The liver dysfunction is usually mild and easily recovers with weight gain ( 1). The markedly elevated transaminases, prolonged PT, and decreased platelet count were seen in this case, however a severe outcomeas in our case wasconsidered to be very rare. Her state was not compatible for the criteria of fluminant hepatitis, but we diagnosed hepatic encephalopathy (Inuyama's classification grade I). Wethought, we were able to detect any change in the very early stage before she developed hepatic failure, as she was hospitalized in the psychiatry ward. To determine the etiology of the liver dysfunction in this case, we measured the antibody titers against viruses including hepatitis A, B, and C, on admission, 2 weeks later, 4 weeks later, and 5 months later. The antibody titers were negative.
Next, we suspected drug-induced liver toxicity by brotizolam, but the possibility was considered to be low for the following reasons: [1] she had previously taken brotizolam several times without any severe side effects; [2] the numberof eosinophils and the level of immunogloblin E did not increase; [3] the drug stimulating lymphocyte test for brotizolam was negative; [4] deterioration of her liver function was consistently seen when her body weight was below 30 kg, without taking brotizolam. Wecannot exclude the possibility that brotizolam, metabolized by hepatic route, exacerbated the liver dysfunction, but the liver dysfunction may have been caused mainly by malnutrition so severe as to present hypoglycemia. The pathogenesis of the liver dysfunction in patients with anorexia nervosa has not been clarified (2) . Someinvestigators have reported that it is probably caused by fatty changes (1), but we did not detect fatty changes in her liver by imaging studies. Mine et al (1) reported that transaminases are elevated simply due to their shift from inside to outside of the hepatocytes. The level of mitochondrial AST, which was a sub fraction of AST and thought to reflect hepatocyte injury, did not increase significantly in a study of anorexia nervosa (1). However, the mitochondrial ASTwas elevated in the present case (data not shown), which suggested signs of hepatocyte injury. Wadaet al (3) reported that several trace element deficiencies might lead to severe liver dysfunction. For example, the deficiency of selenium may lead to liver dysfunction by reducing the activity of glutathione peroxidase, which is an important enzyme for the liver by stabilizing the cell membrane. In the present case, the level of selenium (9.3 mg/dl) and glutathione peroxidase (293 IU//) were normal. Since we did not test for other trace elements, further investigations in patients with anorexia nervosa maybe suggested. Hypoglycemiais often seen in patients with anorexia nervosa. This is caused by malnutrition and a lack of substrate for gluconeogenesis (2) . The level of glucose was extremely low in this patient (27 mg/dl), but she was alert. This loss of symptomatic awareness suggested that her glycemic threshold for adrenalin secretion was low because of prolonged severe malnutrition.
In addition to the malnutrition, the liver dysfunction deteriorated her hypoproteinemia, which caused reduced plasma osmolarity. As a result, pulmonary edema and ascites developed. Weconsidered that the intravenous volume depletion may have played the main role in the development of renal failure. In patients with anorexia nervosa, cardiovascular function is deteriorated by adaptive responses to the decreased catecholamine level (4) . In the present case, although her electrocardiogram did not show apparent left ventricular hypokinesis, slight cardiovascular dysfunction may have been present. Several premature atrial contractions and ST-T segment change were found. This cardiovascular dysfunction may have been one of the causes of the renal insufficiency. Wadaet al (5) reported a case with anorexia nervosa that was complicated with acute renal failure caused by rhabdomyolysis due to hypophosphatemia, but in our case, the hypophosphatemia was properly corrected and rhabdomyolysiswas not observed.
Weconsidered that persistent pulmonary edema and hypoxia finally resulted in ARDSand DIC. Patients with serious malnutrition are sometimes reported to be susceptible to such critical conditions (6, 7) . Westarted treatment with mechanical ventilation and intravenous protease inhibitors. Finally, we were able to successfully treat her. The elevated levels of pancreatic amylase and lipase had been noted since admission, and wesuspected that she also had pancreatic dysfunction. She did not drink alcohol and did not have cholelythiasis. Antibody titers of viruses causing pancreatitis such as mumps and coxsackie were negatine. After she recovered from the critical stage of her condition and started to take nutrition with sufficient calories, her pancreatic en-zyme levels normalized. Nordgren et al (8) also reported two cases of anorexia nervosa with pancreatic dysfunction. We thought the malnutrition was closely related to the pancreatic dysfunction, although the pathogenesis remains unknown. In summary,we presented a case of anorexia nervosa with severe liver dysfunction and critical complications. Weare convinced that there was a strong correlation between the malnutrition and the liver dysfunction, although there was a possibility that brotizolam exacerbated the dysfunction. Liver biopsy may help us to understand the pathophysiology, but performing such a procedure on a patient with psychiatric problems maybe difficult. Internists and psychiatrists should be aware of these complications and be cautious in prescribing drugs that are metabolized by the liver. Furthermore, nutrition with sufficient calories should be provided whenbody weight loss continues, even if the patient refuses intravenous fluids or nasogastric tube feedings.
